Emergence and distribution of intimal smooth muscle cells in the postnatal rat aorta.
The distribution of aortic intimal smooth muscle cells in the normal rat during postnatal development was studied by electron microscopy and by staining with fluorescence-labeled phalloidin. The phenotypes of intimal and medial smooth muscle cells were almost identical at first; however, during development, the former remained synthetic, whereas the latter became contractile. Confocal laser scanning microscopy was utilized to observe intimal and medial cells separately. Intimal smooth muscle cells were rarely observed in neonatal rats, but appeared by 10 days of age and increased during postnatal development. A combination of confocal and conventional fluorescent microscopy clearly demonstrated that the intimal smooth muscle cells were preferentially distributed in: (1) the right-lateral and dorsal wall of the upper thoracic aorta, (2) the left-lateral and ventral wall of distal two-thirds of the descending aorta, and (3) the downstream side of branch orifices. Intimal smooth muscle cells in group (1) were oriented randomly, whereas most in group (2) ran longitudinally. Intimal smooth muscle cells at branches in group (3) ran obliquely from the edges at the downstream side in an upstream direction. They tended to accumulate in regions of the aortic wall considered to be under high tensile stress.